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ABSTRACT

With the rapid advancement of artificial intelligence (Al) technologies, traditional art-related disciplines face significant
challenges. On one hand, generative Al has greatly improved design efficiency in the industrial sector, continuously transforming
thinking and approaches to design. On the other hand, these shifts in industrial production inevitably require changes in the
goals, content, and methods of higher education. As an interdisciplinary field that combines art and technology, animation
education must quickly adapt its curriculum and teaching methods to meet the demands of industrial transformation. This
paper analyzes the impact of generative Al on the animation industry, reviews current issues in animation education, and
suggests targeted reform strategies. The goal is to develop animation education in step with the times, foster interdisciplinary
talents aligned with the era's needs, and lay a solid foundation for the innovative growth of the animation industry .
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1 Introduction

With the rapid progress of information technology—especially the growing maturity of artificial intelligence (Al)—its
applications have been steadily expanding across many fields. Looking back throughout history, technological progress
has always driven the ongoing evolution of industrial structures. From the Industrial Revolutions to eras of informatization
and intelligentization, each wave of innovation has brought both opportunities and challenges ™. In recent years, the
development of generative Al—commonly known as Artificial Intelligence Generated Content (AIGC) —has greatly
improved both the efficiency and quality of content creation in the film and television industries, leading to the rise of
"non-human creators. @ In December 2024, OpenAl officially launched its video generation model Sora, with the
upgraded SoraTurbo version capable of producing videos up to 20 seconds long and offering multiple variations. The
advancement of generative Al technologies continues to reshape the competitive landscape of the media and
entertainment industry. From early phases like scriptwriting, art and character design, and scene development, to mid-
stage production and post-production visual effects, Al technologies have shown great potential to support each part of
the creative process. Both domestic and international tech companies are investing in Al-driven applications, with large
models for text-to-image and text-to-video generation rapidly evolving. As a result, animation production

As an interdisciplinary field that integrates both art and technology, animation encompasses a wide range of core
courses, including scriptwriting, cinematography, illustration, animation production, and post-production for film and
television. In many specialized institutions across China, these subjects are offered as dedicated areas of study. This
reflects the highly comprehensive and wide-ranging nature of animation as an academic discipline. However, under the
backdrop of the Al era, traditional educational goals, curricular content, and pedagogical approaches are increasingly
showing signs of misalignment with industry needs. On one hand, the demand within the film and animation industry for
interdisciplinary professionals who are not only proficient in artistic creation but also capable of applying Al technologies
is growing steadily. On the other hand, animation education in higher institutions often continues to follow outdated
models, making it difficult to cultivate talents equipped for the requirements of the new era. Against this backdrop, how
higher education institutions can respond to these changes—by adapting both curriculum content and instructional
methods—has become a pressing issue. Addressing this challenge is of critical importance for advancing animation
education, aligning it with industrial development, and meeting the growing demand for Al-enabled creative
professionals.

2 The transformation of creative paradigms and production workflows in the animation industry

Throughout the history of animation, every milestone work has been closely tied to technological innovation ®. On
February 26, 2024, China Media Group launched the country’s first Al-generated text-to-video animation series, Eternal
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Ode to Poetry, on the CCTV General Channel.™ The deep integration of artificial intelligence technologies is now
irreversibly reshaping creative thinking and production processes within the animation industry—transforming what was
once a linear and compartmentalized workflow into a more compact and highly collaborative model.

In traditional animation production, pre-production design is a core phase characterized by high creativity but also
significant time and labor demands. It typically relies on designers’ strong drawing skills, imaginative capacity, and
profound understanding of characters and environments. Designers often revise their work repeatedly, progressing from
initial drafts to final versions through a long iterative process, consuming substantial time and energy. However, with the
emergence of software tools such as Midjourney and Stable Diffusion, this process has gained new possibilities. By
inputting relevant keywords, designers can now rapidly generate large volumes of reference images in various styles and
types, translating abstract textual descriptions into concrete visual representations in a short time. The designer’s role
thus shifts from “creating from scratch” to “selecting and refining from abundance,” significantly reducing
communication costs and compressing the pre-production timeline from several months to just a few days—greatly
enhancing creative implementation efficiency.

In the mid-production stage, generative Al powered by deep learning algorithms can quickly convert 2D sketches into
basic 3D models, allowing modelers to focus on refining and detailing rather than starting from the ground up. This
improves both modeling efficiency and precision. During the animation phase, the combination of motion capture
technologies and Al algorithms enables the generation of smooth and lifelike character movements, reducing the need
for manual keyframe animation. As a result, animators can devote more attention to artistic expression and emotional
delivery.

It is evident that Al technologies have now penetrated all stages of the animation production pipeline. They not only
significantly shorten production cycles but also subtly reshape the industry’s creative paradigms and workflows. This
transformation is not merely a technological advancement; it exemplifies the deep integration of art and technology,
signaling that the animation industry—under the impetus of artificial intelligence—is progressing toward a future
defined by greater efficiency, collaboration, and innovation.

3 Challenges facing animation education in the era of artificial intelligence
3.1 Educational ecosystem transformation amid technological iteration

The rapid advancement of digital technologies has given rise to emerging innovations such as artificial intelligence
(Al), virtual reality, and blockchain. These technologies have not only transformed the ways in which knowledge is
disseminated but have also reshaped the educational ecosystem. In traditional education models, teachers are regarded
as authoritative sources of knowledge, occupying a dominant role, while students are positioned as passive recipients.
Knowledge transmission typically follows a unidirectional flow.

However, with the advent of the digital age, knowledge acquisition has undergone a fundamental shift. Teachers and
students now share equal access to diverse knowledge sources, including the internet, digital resource repositories, and
online courses. This democratization of information challenges traditional teacher-student power dynamics and redefines
the role of the educator. Particularly in the context of rapid technological iteration, educators are required to invest
significant time in learning and adapting to new tools. Meanwhile, today’s university students—often referred to as
"digital natives" —tend to exhibit a natural sensitivity to and adaptability toward emerging technologies, potentially
giving them a comparative advantage.

In this new landscape, teachers are no longer merely transmitters of knowledge; they must also become facilitators of
technology and collaborators in learning. The dual pressures of rapid technological updates and information overload
raise pressing questions: How can educators efficiently master and apply new technologies within limited timeframes?
How can they balance the deep integration of technology with pedagogical effectiveness? Meeting these challenges is
critical for educators to maintain their guiding role while simultaneously leveraging students' creative capabilities.

3.2 Reexamining educational objectives

Traditionally, animation education has focused on developing strong hand-drawing skills, with courses in sketching,
quick drawing, and color theory forming the foundation of creative training. Even in 3D animation tracks, training in
modeling and visual composition has remained central. However, the rapid development of Al technologies has brought
about profound changes to the animation production ecosystem. The widespread use of Al tools has made it possible to
efficiently complete tasks such as character design and scene rendering—tasks that historically relied heavily on manual
techniques—thereby significantly lowering the threshold for animation production.

In this context, students who rely solely on traditional hand-drawing skills may struggle to meet the evolving demands
of the industry. The objectives of animation education are thus shifting: no longer limited to artistic craftsmanship,
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students must now cultivate both a solid foundation in traditional arts and strong technical literacy. Mastery of various Al-
based animation tools is increasingly becoming a core competency. This shift requires a recalibration of the weight given
to traditional skills in the curriculum, ensuring that students can effectively integrate traditional and modern tools to
meet the creative demands of the digital age.

3.3 Lagin curriculum system reform

The current curriculum structure in animation programs remains largely aligned with traditional production
paradigms. It has not yet systematically integrated the Al knowledge framework into its knowledge architecture and skills
training modules. From the perspective of course content, most training programs still emphasize foundational drawing
techniques (e.g., sketching, color theory), principles of animation motion (e.g., keyframe and in-between design), and 2D/
3D software operation. However, they suffer from significant structural deficiencies in Al-related content.

Specifically:(1) Fundamental courses in Al theory have not been incorporated into the required curriculum.(2) Courses
addressing the in-depth application of Al throughout the animation pipeline are lacking.(3) The few elective courses that
mention Al often present fragmented content with superficial applications, lacking systematic analysis of Al-driven
creative methodologies or hands-on practice.

This misalignment between curriculum and industry needs leads to a skills gap: students are unable to effectively
apply generative Al tools in core creative areas such as concept design optimization and intelligent motion data
processing. Consequently, the industry’s urgent demand for hybrid "art + technology" talent remains unmet.

From an interdisciplinary perspective, the current curriculum has not established a robust mechanism for linking
animation arts with computer science and data science. In the context of intelligent animation creation, animators must
grasp data processing skills (e.g., audience behavior analysis, affective computing models), algorithm optimization (e.g.,
using genetic algorithms for motion generation, applying deep learning to style transfer), and principles of intelligent
interaction design (e.g., natural language processing in interactive storytelling, computer vision for dynamic storyboard
optimization). However, existing curricula still reflect a binary division between art and technology. Animation principles
courses lack computational thinking integration, technical courses do not sufficiently deepen algorithmic understanding,
and interdisciplinary project platforms are scarce.

Such disciplinary silos result in students developing unidimensional knowledge structures. They struggle to grasp the
dialectical relationship between generative algorithms and artistic creation and are unable to apply data-driven methods
to expand the boundaries of animation expression. Ultimately, this creates a structural mismatch between educational
outcomes and the needs of an increasingly intelligent industry.

3.4 Implementation challenges in practice-based teaching

As a practice-intensive discipline, animation education emphasizes cultivating students’ professional skills through
hands-on experience in real-world production environments. However, the implementation of practical teaching faces
several obstacles, the most significant being the gap in collaboration between universities and animation enterprises.

In theory, university-industry partnerships are essential to providing meaningful practice opportunities. In reality,
however, the two sides often operate with fundamentally different motivations: enterprises prioritize survival and
profitability, while universities emphasize long-term talent development and educational quality. This divergence often
reduces such collaborations to mere formalities. Enterprises may offer only superficial observation opportunities or
repetitive tasks that fail to engage students in core creative processes.

Moreover, universities often play a passive role in partnerships and are unable to demand higher-quality practice
experiences from their industry counterparts, resulting in limited practical learning outcomes. The rapid technological
advancement and fast-paced iteration of the animation industry also contribute to a growing disconnect between
university curricula and industry requirements—further complicating the effective implementation of practice-based
education.

4 Reform strategies for animation education in the context of artificial intelligence
4.1 Goal orientation: cultivating interdisciplinary animation talent

In the era of artificial intelligence, the demand for talent in the animation industry has undergone profound changes.
Individuals equipped solely with traditional animation skills are increasingly unable to meet the needs of a rapidly
evolving industry. Therefore, cultivating interdisciplinary animation professionals who combine artistic literacy, technical
competence, and innovative thinking has become an urgent priority.

At the 24th Beijing Film Academy Animation Awards academic forum, Professor Sun Lijun of Beijing Film Academy
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emphasized that “the emergence of Al signals a profound transformation in the future of art education. Key elements will
include the expansion and efficiency of knowledge acquisition channels, the diversification of technological tools and
creative ideologies, and the implementation of personalized learning and precision education. These developments call
on educators in art disciplines to adopt a global perspective, promote interdisciplinary integration, and ensure the steady
advancement of comprehensive talent development.”®

On the one hand, a strong foundation in artistic literacy is essential for animation professionals. As an art form,
animation serves as a medium for emotional expression, cultural transmission, and aesthetic communication. Students
must receive systematic training in traditional art disciplines such as drawing and photography, and acquire fundamental
skills including color theory, composition, and visual design. Through the appreciation and analysis of classical artworks,
they can enhance their aesthetic perception and artistic discernment.

On the other hand, solid technical competence is indispensable for meeting the evolving demands of the industry.
With Al technologies increasingly integrated into the animation field, students must become proficient in various Al-
assisted tools. More importantly, innovative thinking has emerged as a core competitive advantage for future animation
talent. Higher education institutions should actively encourage students to break away from conventional thinking
patterns and embrace new technologies, visual styles, and narrative approaches.

4.2 Aligning with emerging industry demands

Animation education must remain closely aligned with the latest industry trends, accurately respond to evolving
market needs, and dynamically adjust training objectives to ensure that students' knowledge and skills remain relevant to
future career paths.

As emerging technologies such as artificial intelligence, virtual reality, and blockchain are increasingly integrated into
the animation industry, a host of new roles and career paths are being created—for example, Al-generated animation and
comics designed for online platforms. Educational programs should adapt to these new demands by optimizing
curriculum structures and enhancing hands-on training components. This includes embedding frontier technology
knowledge into course design and inviting seasoned industry experts and enterprise technologists as adjunct instructors
to share cutting-edge practices and technical insights.

Furthermore, schools should establish collaborative platforms with enterprises, allowing students to participate in real-
world projects—such as the full development cycle of virtual digital humans, from character design and Al-driven
performance training to online marketing and operation. These immersive experiences help students build project-based
competence and improve their overall capabilities. Students should also be encouraged to participate in industry forums,
Al-focused animation competitions, and innovation events to broaden their horizons, stimulate creative thinking, and
cultivate the ability to track and adapt to industry trends. Such efforts enable a seamless transition from academia to
industry and inject new energy into the innovative development of the animation sector.

4.3 Building an ai-integrated curriculum system

To address the disconnect between current animation curricula and the needs of the Al era, a systemic reconstruction
of the curriculum framework is essential to facilitate deep integration between artistic creation and intelligent
technologies.

First, general education in Al should be embedded as a core requirement. Courses should include Al fundamentals, the
working logic of generative models, and an overview of Al tools commonly used in creative industries. These offerings can
help students understand the underlying mechanisms of technology and move beyond shallow, tool-based application.
By analyzing tools such as Midjourney and Sora, students are encouraged to develop a dialectical understanding of the
relationship between technology and creativity—mastering efficient generation methods while upholding the centrality
of artistic expression.

Second, stronger knowledge integration is needed between animation, computer science, and intelligent interaction.
Students should learn to use coding to generate Al-driven character animations and adaptive environments, while also
developing skills in design research and user analysis.

In the practical training stages, a tiered project-based learning system should be established. In the first and second
years, students can engage in small projects such as Al-assisted character design and intelligent scene generation, while
exploring interdisciplinary collaboration—for instance, using computer vision to optimize storyboarding. In upper years,
students should participate in enterprise-level projects where they apply Al throughout the full production pipeline—
from concept ideation to post-production—deepening their understanding of art-technology integration through real-
world practice.

Additionally, a dynamic curriculum update mechanism should be implemented. Schools should partner with industry
to regularly revise course content, incorporating the latest developments in text-to-video technologies and newly
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released Al tool capabilities. This ensures that the curriculum remains aligned with industry evolution and provides
systematic support for cultivating interdisciplinary animation talent.

5 Conclusion

This study investigates the reform strategies for animation education under the backdrop of Al ‘s deep integration into
the animation industry. The research reveals that the widespread adoption of generative artificial intelligence is
fundamentally reshaping creative paradigms in animation—from keyword-driven design in pre-production to Al-assisted
modeling and motion capture in production, leading to a significant leap in production efficiency across the workflow.
Accordingly, the industry’s demand for talent has shifted from single-skill specialists to interdisciplinary professionals
who combine artistic sensibilities with technological innovation.

This transformation presents multiple challenges for animation education. The traditional focus on hand-drawing skills
has become misaligned with industry requirements. Existing curricula lack systematic incorporation of Al technologies.
The reconfiguration of knowledge acquisition between teachers and students increases adaptation pressure within the
educational ecosystem. Moreover, superficial school-enterprise collaborations limit the effectiveness of practical training.
Collectively, these issues highlight the structural inadequacies of current educational models in addressing the talent
needs of an intelligent animation industry.

In response to these challenges, this study proposes a set of targeted reform strategies:

Redefining educational objectives to cultivate interdisciplinary talent with both aesthetic and narrative competence as
well as proficiency in Al tools, data literacy, and innovative thinking.

Focusing on industry trends by introducing corporate mentors, building practical platforms, and aligning curricula
with emerging job roles such as Al animation design and virtual digital human development.

Constructing an Al-integrated curriculum system that fuses general Al education, programming, and data analysis with
creative processes, breaking down the traditional divide between art and technology.

In summary, only by actively embracing technological transformation and restructuring the educational ecosystem
around industry demands can animation education cultivate high-quality professionals suited to the digital age. Such
alignment will ensure a continuous supply of talent to drive innovation in the animation industry and foster a virtuous
cycle of mutual development between education and industry.
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